Inhibition of plasmin-mediated prostromelysin-1 activation by interaction of long chain unsaturated fatty acids with kringle 5.
C18 unsaturated fatty acids were here found to inhibit proMMP (matrix metalloproteinase)-3 activation by plasmin. This effect was suppressed by lysine ligand competitors, indicating that it was mediated by binding to kringle domains. Surface plasmon resonance analysis demonstrated that oleic acid interacted to a similar extent with plasmin and kringle 5 (KD values of 3.4 x 10(-8) and 5.9 x 10(-8)M) while interaction with kringles 1-2-3 was 10-fold lower. Furthermore, oleic acid stimulated the amidolytic activity of plasmin and mini-plasmin, but not micro-plasmin. Oleic acid also enhanced u-PA (urokinase-type plasminogen activator)-mediated plasminogen activation over 50-fold. Taken together, these data indicate that inhibition of plasmin-induced proMMP-3 activation by unsaturated fatty acids was mediated through their preferential binding to kringle 5. The influence of elaidic acid on the plasmin/MMP-3/MMP-1 proteolytic cascade was assessed ex vivo. Exogenous addition of plasmin to dermal fibroblasts or supplementation of gingival fibroblast culture medium with plasminogen triggered this cascade. In both instances, elaidic acid totally abolished proMMP-3 and proMMP-1 activation. Additionally, a significant decrease in lattice retraction and collagen degradation in a range similar to that obtained with Batimastat was observed when human gingival fibroblasts were cultured in plasminogen-containing type I collagen gels, indicative of the dual influence of unsaturated fatty acids on MMP activation and activity. In conclusion, unsaturated fatty acids or molecules with similar structures could be attractive target for the development of natural pharmacological inhibitors directed against plasmin and/or MMPs in different pathological contexts such, skin UV irradiation, vascular diseases and tumour growth and invasion.